
AECOM FINAL Vulnerability Assessment  
 

20 | P a g e  
 

Figure 8: Exposure to SLR in the Western Subarea  
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Figure 15: Potential Exposure of Bridges to Sea Level Rise and Storm Surge 

 

Note: Map identifies local and state bridges located within 500 foot buffer zone of the 100-year storm surge plus 66” 
SLR flooding area.  









AECOM FINAL Vulnerability Assessment  
 

58 | P a g e  
 

 

The potable water assets assessed include potable facilities, mains, and hydrants.   

 

Asset Sector Overview 

The Long Beach Water Department oversees the infrastructure that provides potable water to Long 
Beach homes and businesses through a system that includes a treatment plant, reservoirs, tanks, and 
interconnections (facilities), and main lines (mains). Potable mains are in most cases underground. 
Hydrants supply water for firefighting purposes.  

11.1 Sea Level Rise and Coastal Flooding 
Exposure 

With 11 inches of SLR, one potable facility (an interconnection) is projected to be exposed to annual king 
tides. It is located in the Harbor District and is an interconnection with the Los Angeles Department of 
Water and Power (LADWP) (see Figure 8). With 66 inches of SLR, four potable facilities could be 
exposed to annual king tides. These facilities are also interconnections with the City of Seal Beach Water 
District, LADWP, and the Harbor Department. The Groundwater Treatment Plant is not exposed to the 
studied levels of SLR and storm surge. 

With 11 inches of SLR, 1 mile of potable mains are anticipated to be exposed to annual king tides and an 
additional 25 miles are projected to be exposed to 100-year storm surge flooding.  

With 11 inches of SLR, four hydrants are anticipated to be exposed to annual king tides and an additional 
213 are projected to be exposed to 100-year storm surge flooding. By late-century with 66 inches of SLR, 
nearly 500 hydrants may be exposed to annual king tides.  

 Vulnerability of Potable Water Section 11.
Assets 
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Table 27: Potable Assets Exposed to Sea Level Rise and 100-year Storm Surge 

  

2030 2050 2100 2100 
(11” SLR) (24’’ SLR) (37” SLR) (66” SLR) 

Annual 
King 
Tide 

Added 
Exposure 

Due to 
Storm 
Surge 

Annual 
King 
Tide* 

Added 
Exposure 

Due to 
Storm 
Surge 

Annual 
King 
Tide* 

Added 
Exposure 

Due to 
Storm 
Surge 

Annual 
King 
Tide 

Added 
Exposure 

Due to 
Storm 
Surge 

Potable Facilities 
(Number) 

1 0 1 1 3 1 4 0 

Potable Mains 
(Miles) 

1 25 21 21 42 14 56 24 

Hydrants 
(Number) 

4 213 160 204 359 135 493 19 

*Note: The exposed assets for the King Tide + 24” SLR scenario are similar to the daily high tide (MHHW) 
+ 37” SLR scenario. The exposed assets for the King Tide + 37” SLR scenario are similar to the daily high 
tide (MHHW) + 66” SLR scenario. 

 

Sensitivity and Adaptive Capacity 

Potable water assets have moderate sensitivity to temporary flooding. The potable water system is a 
closed and pressurized system, so damage to mains is unlikely. However, facilities, such as 
interconnections, may include electrical and mechanical equipment that can be damaged with exposure 
to saltwater.  

Potable water assets have high sensitivity to permanent inundation. Prolonged exposure to saltwater 
could result in corrosion of the pipes. Given the pressurized system, buoyancy of the pipes and intrusion 
of salt water through cracks or joint connections are less of an issue. However, if there is a break in the 
system, then contaminated water could be pulled in. In addition, inundation could result in impaired 
access for maintenance and repairs.  

Potable water assets are not likely to be damaged with temporary flooding, but the difficulty of accessing 
the assets for maintenance and repair may reduce their functionality and could result in safety issues. If 
the depth of inundation is high enough, access to hydrants may be impaired, which would hinder 
firefighting efforts.  

Potable water assets have moderate adaptive capacity to temporary flooding (king tide and storm surge) 
as flood proofing sensitive assets is possible. Potable water assets have low sensitivity to permanent 
inundation, as elevating the surrounding ground or relocating water assets is costly and challenging. 
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Table 28: Sensitivity and Adaptive Capacity of Potable Water Assets 

 

Sea  
Level Rise 

(Permanent 
Inundation)

* 

← Rationale 
Sea Level Rise  

(Temporary 
Flooding)* 

← Rationale 

Sensitivity High 

Access impaired if 
permanently inundated; 
potential water safety 

issues. 

Moderate 

Damage to mains unlikely, 
but damage to electrical and 
mechanical components of 

pump stations possible. 

Adaptive 
Capacity Low 

Elevating or relocating 
potable water assets is 
costly and challenging.  

Moderate 

Flood proofing water supply 
infrastructure is somewhat 
challenging for storm surge 

events. 

*Note: Permanent inundation refers to inundation by the daily high tide (MHHW) and temporary flooding 
refers to flooding by the annual king tide or 100-year storm surge. 

 

11.2 Riverine Flooding 
The potable assets exposed to the FEMA 100-year storm is very similar to the 11 inches SLR + 100-year 
storm surge scenario described above. Given the large extent of the 500-year floodplain, considerably 
more potable water assets are at-risk in that scenario. Over 20 potable water facilities are located in the 
500-year floodplain.  

The sensitivity and adaptive capacity considerations for riverine flooding are similar the temporary 
flooding  considerations described above.  

11.3 Extreme Heat 
No direct impacts, but extreme heat may result in higher water use for irrigation. If electrical outages 
result from area-wide brownouts, pumps will be disrupted, unless they are connected to backup 
generators.  

11.4 Drought 
The provision of water services could be compromised due to reduced water supply. Conservation 
measures and the development of alternative water sources, such as recycled water for non-potable 
uses, can reduce the impact.   

11.5 Vulnerability Summary for Potable Water Assets 
 One potable facility (an interconnection), 1 mile of mains, and 4 hydrants are projected to be exposed 

to annual king tides with 11 inches of SLR.  
 Over 20 potable facilities are located in the 500-year floodplain 
 Potable water assets have high sensitivity and moderate adaptive capacity to both permanent 

inundation and temporary flooding.  
 Drought may impact the provision of water services due to constrained water supply.  
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The Public Health asset sector focuses on vulnerable populations.  

 

Overview 

More coastal flooding, increased extreme heat events, and worsened air quality may negatively affect 
human health.  While all people are vulnerable to the impacts of climate change, the degree of 
vulnerability is a function of demographic, socio-economic, health, and place-based conditions that 
influence an individual or community’s sensitivity to environmental change. Factors, such as age, race, 
income, and existing health conditions affect the ability of an individual to prepare, respond, and recover 
from an extreme weather event or climate stressor. Low-income communities and communities of color 
are particularly susceptible to natural disasters. Long Beach is very diverse, which is a source of strength, 
vibrancy, and resiliency. However, it has also has racial and economic disparities that are manifested 
spatially across the City. The following are some key considerations with regards to vulnerable 
populations in Long Beach.  

Communities of Color 

A high proportion of Long Beach residents identify as non-white or Hispanic/Latino. As of the 2010 
census, the population is 41 percent Hispanic / Latino, 13 percent Black or African American, 13 percent 
Asian, and 1 percent Native Hawaiian or Pacific Islander (CLB 2013). These communities may 
experience health disadvantages. For example, the Black or African American community in Long Beach 
has the highest rates of hospitalization for heart disease, diabetes, and asthma compared to other 
races/ethnicities (CLB 2013).  

Although all the four major racial and ethnic groups are represented in each zip code, certain populations 
are concentrated in certain parts of the City. Hispanics or Latinos represent nearly 50 percent or greater 
of the total population in North, West Central and Southwest Long Beach. The greatest concentration of 
Black or African Americans are in the North, West Central and Southwest neighborhoods. The greatest 
concentration of Asians are in the West Central and Southwest neighborhoods (CLB 2013).  

Age 

Elderly populations can be more vulnerable to extreme weather and climate stressors. They may be less 
able to evacuate as a higher proportion do not drive and may rely on public transportation. They may also 
have pre-existing health conditions that can be exacerbated by climate stressors. In Long Beach, almost 
40 percent of people over the age of 65 report a disability compared to 10 percent of the overall Long 
Beach population. Approximately 9.3 percent of the Long Beach population is over the age of 65, which is 
slightly lower than the County of Los Angeles and State of California. Southeast, West Central, and East 
Long Beach have a higher percentage of older adults compared to other parts of the City (CLB 2013).  

 Public Health Section 12.
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Language 

The inability to speak English well can affect an individual’s ability to communicate with service providers 
and make use of preparedness, response, and recovery resources.  In Long Beach, 34 percent of 
households speak Spanish at home and 10 percent speak Asian or Pacific Islander Languages at home. 
In Long Beach, English proficiency varies by age with people over the age of 65 most likely to report 
speaking English “not well” or “not at all” (38 percent) (CLB 2013).  

Income 

Low income communities face disproportionately higher rates of poor health outcomes and greater 
obstacles to achieving good health (LADCP 2015). Income varies across race and ethnic groups. Black or 
African American and Hispanic or Latino households had the lowest median incomes, about $10,000 less 
than the overall median income in Long Beach. Median income also varies by neighborhood, with higher 
incomes in the East and Southeast and lower incomes in the North, West Central, and Southwest.  In 
addition, approximately 15.4 percent of all families in Long Beach live below the poverty line, which is 50 
percent higher than the statewide poverty rate.  

Social Vulnerability  

The Climate-Smart Cities Los Angeles Project, with a Technical Advisory Team that included public 
health experts, local academic and research institutions, and community leaders developed a GIS 
decision support tool that includes social vulnerability index comprised of ten indicators. This index is 
based primarily on the Environmental Protection Agency’s EJSCREEN7 definition of demographic factors 
that indicate a community’s potential susceptibility to environmental stressors, which include: people of 
color, low income, educational attainment less than a high school degree, linguistic isolation, population 
under 5, and population over 64. The index includes three additional characteristics, which were added 
based on recommendations from the Technical Advisory Team: unemployment, asthma, and low birth 
weight. Figure 17 shows the result of this index for Long Beach, demonstrating higher levels of indicators 
of social vulnerability in Central, West, and North Long Beach.   

                                                        
 
 
 
7 EJSCREEN refers to Environmental Justice Screening and Mapping Tool. https://www.epa.gov/ejscreen 
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Figure 17: Indicators of Social Vulnerability  
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12.1 Sea Level Rise, Coastal Flooding, and Riverine Flooding 
Storm surges and coastal flooding, often closely tied to extreme precipitation events and riverine flooding, 
have the potential to cause injury, loss of life, displacement and increased mental health burden (CDPH 
2012). According to an analysis by the Aquarium of the Pacific, with 24 inches of SLR and a 100-year 
storm surge, over 22,000 residents are at risk of exposure to flooding (AOP 2015). In addition, the 
Southeastern portion of Long Beach, which is susceptible to coastal and riverine flooding, has a higher 
share of residents over the age of 65 than other parts of the City. Elderly people may be less able to 
evacuate and at higher risk of exacerbation of exiting health conditions as a result of a flooding. Sewage 
overflows could also result in water-borne illnesses following a flood event (CDPH 2012). 

12.2 Extreme Heat 
Extreme heat events can increase heat-related mortality, cardiovascular-related mortality, respiratory 
morality, and increase hospital admission and emergency department visits. A number of factors 
contribute the vulnerability of an individual to extreme heat. Particularly vulnerable populations include 
children, the elderly, people with respiratory disease, and those who work outdoors (CDPH 2012; CNRA 
2014). Environmental factors also influence vulnerability including neighborhoods with high levels of 
impervious surfaces and limited green space, and housing units that lack air conditioning or household 
access to a vehicle. The amount of green space per 1,000 residents varies considerably across Long 
Beach with Central, West, and North Long Beach having a lowest amount (CLB DHHS 2013). Data from 
the Climate Smart Cities Los Angeles tool on modeling of the urban heat island effect8 indicates that 
North and West Long Beach are more susceptible to high surface temperatures (Figure 18).   

Analysis of census population data (from 2010) and the Climate Smart Cities Los Angeles heat 
vulnerability zone, indicate that approximately 275,000 residents of Long Beach live within the high 
vulnerability areas shown in Figure 18. 

  

                                                        
 
 
 
8 Based on land surface temperatures, weighted 75% daytime, 25% nighttime temperatures.  
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Figure 18: Urban Heat Island Effect in Long Beach 
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12.3 Air Quality  
Air quality is especially relevant as a secondary climate stressor in Long Beach, as there are several 
sources that impact local air quality, including the 710 and 405 freeways, refineries, the Port of Long 
Beach, and major industrial sources (AOP 2015) and thousands of people whose health may be impacted 
by poor air quality. Furthermore, wildfires in Southern California coupled with strong Santa Ana winds can 
further exacerbate poor air quality in Long Beach, given its coastal location. People who are especially 
sensitive to poor air quality include the young, elderly, those who have existing respiratory conditions, and 
those who work outside. Asthma and other cardiovascular and respiratory diseases may increase due to 
poor air quality (CNRA 2014; CDPH 2012). Asthma hospitalizations rates are highest in West and North 
Long Beach (CLB DHHS 2013).  

Air toxics are pollutants that cause cancer or other serious health effects. Diesel particulate matter (PM) 
accounts for 68.2% of the carcinogenic risk from exposure to air toxics in the Southern California air basin 
(SCAQMD 2015). Diesel PM is emitted from diesel engines including trucks, buses, cars, ships, and 
locomotive engines and is concentrated near ports, rail yards, and freeways. Exposure to diesel PM has 
been shown to have numerous adverse health effects, including cardiovascular and pulmonary disease 
and lung cancer (EPA and 2016). As illustrated in Figure 19, the areas of the Los Angeles Basin that are 
exposed to the most risk to air toxics are those near the Ports of Los Angeles and Long Beach (SCAQMD 
2015). According to the AOP (2015) study, 86 out of 116 census tracts in the City of Long Beach have 
diesel PM emissions in the top 10% of census tracts in California.  

 

Figure 19: Modeled Air Toxics Risk (MATES IV) 

 
Source: South Coast Air Quality Management District  

 




